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PROBLEM TO BE SOLVED: To obtain an SOI 
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superposed on a semiconductor substrate 
through an oxide in which tensile bonding 
strength is increased on the interface between 
the oxide and the semiconductor substrate. 
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removed from the first semiconductor substrate 
and a second semiconductor substrate is 
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12. Under that state, it is heat-treated and the 
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the second semiconductor substrate having the semiconductor layer 1 lb is further heat 
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JP, 11-186 187.A (CLAIMS] 

CLAIMS 



[Claim (s)] 

[Claim 1] The process which forms an oxide film (12) in the front face of the 1st semi- 
conductor substrate (11), The process which forms a nitride (13) on the oxide film (12) of 

, said 1st semi-conductor substrate (11), The process which pours in a hydrogen ion from 
the front face of said 1st semi-conductor substrate (11), and forms an ion-implantation 
field (1 la) in the interior of said 1st semi-conductor substrate (11), The process which 

" removes said nitride (13) from said 1st semi-conductor substrate (11), The process which 
piles up and sticks said 1st semi-conductor substrate (11) to the 2nd semi-conductor 
substrate (14) through said oxide film (12), Said 1st semi-conductor substrate (1 1) has 
been stuck to the 2nd semi-conductor substrate (14). The process which heat-treats at 
predetermined temperature, separates said 1st semi-conductor substrate (11) from said 
2nd semi-conductor substrate (14) in said field (11a) which carried out the ion 
implantation, and forms a semi-conductor layer (lib) in the front face of said 2nd semi- 
conductor substrate (14), The manufacture approach of the SOI substrate which includes 
the process which heat-treats further said 2nd semi-conductor substrate (14) which has a 
semi-conductor layer (lib) on a front face in this order. 

[Claim 2] The process which forms an oxide film (12) in the front face of the 1st semi- 
conductor substrate (11), The process which injects a hydrogen ion into said 1st semi- 
conductor substrate (11) from said front face, and forms an ion-implantation field (11a) in 
the interior of said 1st semi-conductor substrate (1 1), The process which carries out 
oxygen plasma treatment of the oxide film (12) of said 1st semi-conductor substrate (1 1), 
The process which piles up and sticks said 1st semi-conductor substrate (11) to the 2nd 
semi-conductor substrate (14) through said oxide film (12), Said 1st semi-conductor 
substrate (1 1) has been stuck to the 2nd semi-conductor substrate (14). The process which 
heat-treats at predetermined temperature, separates said 1st semi-conductor substrate 
(1 1) from said 2nd semi-conductor substrate (14) in said field (1 la) which carried out the 
ion implantation, and forms a semi-conductor layer (lib) in the front face of said 2nd semi- 
conductor substrate (14), The manufacture approach of the SOI substrate which includes 
the process which heat-treats further said 2nd semi-conductor substrate (14) which has a 
semi-conductor layer (lib) on a front face in this order. 

[Claim 3] The process which forms an oxide film (12) in the front face of the 1st semi- 
conductor substrate (11), The process which injects a hydrogen ion into said 1st semi- 
conductor substrate (11) from said front face, and forms an ion-implantation field (11a) in 
the interior of said 1st semi-conductor substrate (11), The process which grinds the front 
face of the oxide film (12) of said 1st semi-conductor substrate (1 1), The process which 
piles up and sticks said 1st semi-conductor substrate (1 1) to the 2nd semi-conductor 
substrate (14) through said oxide film (12), Said 1st semi-conductor substrate (11) has 
been stuck to the 2nd semi-conductor substrate (14). The process which heat-treats at 
predetermined temperature, separates said 1st semi-conductor substrate (1 l).from said 
2nd semi-conductor substrate (14) in said field (11a) which carried out the ion 
implantation, and forms a semi-conductor layer (lib) in the front face of said 2nd semi- 
conductor substrate (14), The manufacture approach of the SOI substrate which includes 
the process which heat-treats further said 2nd semi-conductor substrate (14) which has a 
semi-conductor layer (lib) on a front face in this order. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a SOI (Silicon 
On Insulator) substrate of having prepared the semi-conductor layer on the insulator layer. 
' [0002] 

[Description of the Prior Art] This kind of SOI substrate has attracted attention as a future 
1 ultra-large scale integrated circuit (ULSI) substrate. SIMOX which carries out annealing 
treatment at an elevated temperature, forms a pad silicon oxidizing zone in the field of the 
predetermined depth from this silicon substrate surface, and makes an active region the Si 
layer by the side of that front face after pouring high-concentration oxygen ion into the 
interior of the approach of making a silicon thin film depositing on the substrate which has 
the approach, ** insulation substrate, or the insulating thin film which sticks ** silicon 
substrates on the manufacture approach of this SOI substrate through an insulator layer 
on a front face, and ** silicon substrate - there is law etc. Moreover, a temperature up is 
carried out to the temperature which crosses an ion-implantation side for this semi- 
conductor substrate, and crosses 500 degrees C for superposition and this layered product 
to a support substrate as a superposition side after injecting a hydrogen ion etc. into a 
semi-conductor substrate recently, the above-mentioned semi-conductor substrate is 
separated from a support substrate in the field which poured in the above-mentioned 
hydrogen ion etc., and the manufacture approach of a thin semiconductor material film of 
having a thin film on the front face of a support substrate is proposed (JP.5-2 1 1 1 28,A). By 
this approach, if ion can be poured into homogeneity from a front face inside a semi- 
conductor substrate, the semi-conductor substrate which has the thin film of uniform 
thickness will be obtained. Moreover, if the oxide film is beforehand prepared in the front 
face of a support substrate, a SOI substrate can be manufactured by this approach. 
[0003] 

[Problem (s) to be Solved by the Invention] However, in the oxide-film front face of the semi- 
conductor substrate with which the above-mentioned hydrogen ion impregnation is 
performed, there is a problem which contaminants, such as the organic substance which 
remained on the oxide-film front face, deteriorate by hydrogen ion impregnation, and 
becomes that it is hard to be removed in the usual wet etching before pouring in a 
hydrogen ion, and a field dry area produces on an oxide-film front face. Consequently, 
there is un-arranging [ for which the tension bond strength of the interface of the oxide 
film of the above : mentioned semi-conductor substrate and a support substrate decreases ] 
under the effect of the above-mentioned pollutant and a field dry area. The purpose of this 
invention has a semi-conductor layer in offering the manufacture approach of a SOI 
substrate that the tension bond strength of the interface of an oxide film and a semi- 
conductor substrate can be increased in the SOI substrate piled up on a semi-conductor 
substrate through an oxide film. 
[0004] 

[Means for Solving the Problem] The process at which invention concerning claim 1 forms 
an oxide film 12 in the front face of the 1st semi-conductor substrate 1 1 as shown in 
drawing 1 , The process which forms a nitride 13 on the oxide film 12 of the 1st semi- 
conductor substrate 1 1 , The process which pours in a hydrogen ion from the front face of 
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the 1st semi-conductor substrate 1 1, and forms ion-implantation field 1 la in the 1st semi- 
conductor substrate 1 1 interior, The process which removes a nitride 13 from the 1st semi- 
conductor substrate 1 1 , and the process which piles up and sticks the 1 st semi-conductor 
substrate 1 1 to the 2nd semi-conductor substrate 14 through an oxide film 12, The 
process which dissociates from the 2nd semi-conductor substrate 14 by field 1 la. which 
heat-treated at predetermined temperature, sticking the 1 st semi-conductor substrate 1 1 
to the 2nd semi-conductor substrate 14, and carried out [ above-mentioned ] the ion 
implantation of the 1 st semi-conductor substrate 1 1 , and forms semi-conductor layer 1 1 b 
in the front face of the 2nd semi-conductor substrate 14, It is the manufacture approach of 
the SOI substrate which includes the process which heat-treats further the 2nd semi- 
conductor substrate 14 which has semi-conductor layer 1 lb on a front face in this order. 
The laminating of the nitride 13 is carried out on the oxide film 12 of 1st semi-conductor 
substrate 1 1 front face, and even when pollutants, such as the organic substance, remain 
on nitride 1 3 front face since the nitride 1 3 was removed after pouring in the hydrogen 
ion from on this and forming ion-implantation field 1 1 a in the 1 st semi-conductor 
substrate 1 1 interior, an upper pollutant is removed from the front face of an oxide film 1 2 
with a nitride 13. Therefore, the field dry area of an oxide film 12 is prevented, and the 
tension bond strength of the interface of an oxide film 12 and the 2nd semi-conductor 
substrate 1 4 increases. 

[0005] The process at which invention concerning claim 2 forms an oxide film 1 2 in the 
front face of the 1st semi-conductor substrate 1 1 as shown in drawing 2 , The process 
which injects a hydrogen ion into the 1st semi-conductor substrate 1 1 from the above- 
mentioned front face, and forms ion-implantation field 1 la in the 1st semi-conductor 
substrate 1 1 interior, The process which carries out oxygen plasma treatment of the oxide 
film 12 of the 1st semi-conductor substrate 1 1, and the process which piles up and sticks 
the 1st semi-conductor substrate 1 1 to the 2nd semi-conductor substrate 14 through an 
oxide film 12, The process which dissociates from the 2nd semi-conductor substrate 14. by 
field 1 la which heat-treated at predetermined temperature, sticking the 1st semi- 
conductor substrate 1 1 to the 2nd semi-conductor substrate 14, and carried out [ above- 
mentioned ] the ion implantation of the 1st semi-conductor substrate 11, and forms semi- 
conductor layer 1 lb in the front face of the 2nd semi-conductor substrate 14, It is the 
manufacture approach of the SOI substrate which includes the process which heat-treats 
further the 2nd semi-conductor substrate 14 which has semi-conductor layer 1 lb on a 
front face in this order. Since it was made to carry out oxygen plasma treatment of the 
front face of an oxide film 1 2 after pouring in the hydrogen ion from on the oxide film 1 2 
of 1st semi-conductor substrate 1 1 front face and forming ion-implantation field 1 la in the 
1 st semi-conductor substrate 1 1 interior, pollutants, such as the organic substance 
generated by oxide-film 1 2 front face, are removed by oxygen plasma treatment, and the 
front face of an oxide film 1 2 is defecated. Therefore, the field dry area of an oxide film 1 2 
is prevented, and the tension bond strength of the interface of an oxide film 1 2 and the 
2nd semi-conductor substrate 1 4 increases. 

[0006] The process at which invention concerning claim 3 forms an oxide film 1 2 in the 
front face of the 1st semi-conductor substrate 1 1 as shown in drawing 2 , The process 
which injects a hydrogen ion into the 1st semi-conductor substrate 1 1 from the above- 
mentioned front face, and forms ion-implantation field 1 la in the 1st semi-conductor 
substrate 1 1 interior, The process which grinds the front face of the oxide film 1 2 of the 
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1st semi-conductor substrate 1 1, and the process which piles up and sticks the 1st semi- 
conductor substrate 1 1 to the 2nd semi-conductor substrate 14 through an oxide film 12, 
The process which dissociates from the 2nd semi-conductor substrate 14 by field 11a 
which heat-treated at predetermined temperature, . sticking the 1st semi-conductor 
substrate 1 1 to the 2nd semi-conductor substrate 14, and carried out [ above-mentioned ] 
the ion implantation of the 1 st semi-conductor substrate 1 1 , and forms semi-conductor 
layer 1 lb in the front face of the 2nd semi-conductor substrate 1 4, It is the manufacture 
approach of the SOI substrate which includes the process which heat-treats further the 2nd 
semi-conductor substrate 1 4 which has a semi-conductor layer on a front face in this 
order. Since the front face of an oxide film 1 2 was ground after pouring in the hydrogen 
ion from on the oxide film 12 of 1st semi-conductor substrate 1 1 front face and forming 
ion-implantation field 1 la in the 1st semi-conductor substrate 1 1 interior, pollutants, such 
as the organic substance generated by oxide-film 1 2 front face, are removed by surface 
polish processing, and the front face of an oxide film 1 2 is defecated. Therefore, the field 
dry area of an oxide film 12 is. prevented, and the tension bond strength of the interface of 
an oxide film 1 2 and the 2nd semi-conductor substrate 1 4 increases. 
[0007] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained 
based on a drawing. As shown in drawing 1 , in order to manufacture the SOI substrate of 

this invention concerning claim 1 , the oxide film 1 2 which is an insulating layer on 
substrate 1 1 front face about the 1st semi-conductor substrate 1 1 which consists of a 
silicon wafer first is formed by thermal oxidation ( drawing 1 (a)). Subsequently, a nitride 

13 is formed with a CVD method on an oxide film 12. Preferably, l-100nm of this nitride 

13 is formed so that it may become the thickness of about 5-30nm. Subsequently, the ion 
implantation of the hydrogen ion is carried out with the dose of one to 10xl016-/cm2, and 
the acceleration energy of l-600keV from the front face of the substrate 1 1 containing an 
oxide film 12 and a nitride 13. Consequently, ion-implantation field 1 la is formed in the 
substrate 1 1 interior in parallel with an oxide film 12 ( drawing 1 (c)). Then, the means of 

dry etching using the wet etching or CF4 and02 gas using heat phosphoric acid removes a 
nitride 13, and an oxide film 12 is exposed ( drawing 1 (d)). Pollutants, such as the organic 

substance which remained on that front face, are removed from the front face of an oxide 
film 12 with a nitride 13, the front face of an oxide film 12 is defecated by removal of this 
nitride 1 3, and the field dry area of an oxide film 1 2 is prevented by it. 
[0008] Subsequently, the 2nd semi-conductor substrate 14 which consists of a silicon 
wafer which has the same surface area as the above-mentioned substrate 1 1 is prepared 
( drawing 1 (b)), and the 1st substrate 1 1 is piled up and stuck through an oxide film 12 on 

the 2nd substrate 14 ( drawing 1 (e)). A temperature up is carried out to the range of 500- 

800 degrees C in nitrogen-gas-atmosphere mind, sticking the 1st substrate 1 1 to the 2nd 
substrate 14, it holds for 5 to 30 minutes, and thin film separation heat treatment is 
performed, thereby - the - by the way, ion-implantation field 1 la by which 1 half 
substrate 1 1 is equivalent to the impregnation peak location of a hydrogen ion breaks, and 
it separates into upside heavy-gage part 1 lc and lower thin film 1 lb ( drawing 1 (f)). Next, 

temperature is lowered, heavy-gage part 1 lc is removed ( drawing 1 (h)), the 2nd substrate 

14 which has an oxide film 12 and thin film 1 lb on a front face is heat-treated for 30 - 
120 minutes at 900-1200 degrees G in oxygen or nitrogen-gas-atmosphere mind, and thin 
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film 1 lb and the 2nd substrate 14 are stuck firmly ( drawing 1 (g)). Furthermore, the 

separation side of thin film 1 lb and the separation side of heavy-gage part 1 lc are ground, 
respectively (touch polishing), and are graduated ( drawing 1 (i) and drawing 1 (j)). 

Thereby, the 2nd substrate 14 turns into a SOI substrate, and heavy-gage part 1 lc can use 
it for manufacture of a SOI substrate again as a new semi-conductor substrate. 
- [0009] As shown in drawing 2 , in order to manufacture the SOI substrate of this invention 

concerning claim 2 and claim 3, the oxide film 1 2 which is an insulating layer on substrate 
. 1 1 front face about the 1st semi-conductor substrate 1 1 which consists of a silicon wafer 
first is formed by thermal oxidation like the case of claim 1 ( drawing 2 (a)). Subsequently, 

the ion implantation of the hydrogen ion is carried out from the front face of the substrate 
1 1 containing an oxide film 12 with the dose of one to 10x10 16-/cm2, and the 
acceleration energy of l-600keV. Consequently, ion-implantation field 1 la is formed in the 
substrate 1 1 interior in parallel with an oxide film 12 ( drawing 2 (c)). Next, oxygen plasma 

treatment of the front face of an oxide film 1 2 is carried out to homogeneity, or polish 
processing is carried out ( drawing 2 (d)). Polish processing is lightly performed by a 

silicon wafer grinder, the lens grinder, etc. 20nm or less of oxide films is preferably worn 
in Mr. about 1-1 Onm Fukashi by plasma treatment or polish processing. As for the 
temperature of this oxygen plasma treatment, it is desirable to carry out at the 
temperature of 400 degrees C or less lower than the temperature of thin film separation 
heat treatment shown by drawing 2 (f) mentioned later. This is because there is a 
possibility that a silicon wafer may break in ion-implantation field 1 la in the phase before 
piling up the 1st substrate 1 1 and the 2nd substrate 14, when oxygen plasma treatment is 
performed at temperature higher than thin film separation heat treatment. Consequently, 
pollutants, such as the organic substance generated by oxide-film 12 front face, are 
removed from the front face of an oxide film 1 2, the front face of an oxide film 1 2 is 
defecated, and the field dry area of an oxide film 12 is prevented. 
[0010] Subsequently, the 2nd semi-conductor substrate 14 which consists of a silicon 
wafer which has the same surface area as the above-mentioned substrate 1 1 is prepared 
( drawing 2 (b)), and the 1st substrate 1 1 is piled up and stuck through an oxide film 1 2 on 
the 2nd substrate 14 ( drawing 2 (e)). Thin film separation heat treatment is performed on 
the same conditions as the case of claim 1, sticking the 1st substrate 1 1 to the 2nd 
substrate 14. thereby the -- 1 half substrate 1 1 is ion-implantation field 1 la - by the 
way, it is divided and separates into upside heavy-gage part 1 lc and lower thin film lib 
( drawing 2 (f)). Next, temperature is lowered, heavy-gage part 1 lc is removed ( drawing 2 

(h)), the 2nd substrate 14 which has an oxide film 12 and thin film 1 lb on a front face is 
heat-treated on the same conditions as the case of claim 1, and thin film 1 lb and the 2nd 
substrate 14 are stuck firmly ( drawing 2 (g)). Furthermore, the separation side of thin film 

lib and the separation side of heavy-gage part 11c are ground, respectively, and are . 
graduated ( drawing 2 (i) and drawing 2 (j)). The SOI substrate which consists of an oxide 

film 12 and the 2nd substrate 14 which has thin film 1 lb on a front face by this is 

obtained. 

[0011] 

[Example] Next, in order to show the concrete mode of this invention, the example of this 
invention is explained with the example of a comparison. 

As shown in <example 1> drawing 1 (a), the oxide film 12 with a thickness of 400nm was 
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formed in the front face, the 1st silicon substrate 1 1 was oxidized thermally and the nitride 
13 with a thickness of 50nm was continuously formed with the CVD method on the oxide 
film 1 2 ( drawing 1 (a)). Subsequently, the electrical potential difference of 60keV(s) was 

impressed to this 1 st substrate 1 1 , the ion implantation of the hydrogen ion was carried 
out with the dose of 7xl016-/cm2, and ion-implantation field 1 la was formed in the 1st 
- substrate 1 1 interior in parallel with an oxide film 12 ( drawing 1 (c)).Then, 145-150- 

degree C heat phosphoric acid removed the nitride 13 ( drawing 1 (d)). Subsequently, the 

« 2nd silicon substrate 14 which has the same surface area as the above-mentioned 

< 

substrate 1 1 was prepared ( drawing 1 (b)), and the 1st substrate 1 1 was piled up and 
stuck through the oxide film 1 2 on the 2nd substrate 1 4 ( drawing 1 (e)). Heat treatment 

was performed for 30 minutes at the temperature of 600 degrees C in nitrogen-gas- 
atmosphere mind, sticking the 1st substrate 1 1 to the 2nd substrate 14. Consequently, it 
was divided in the place whose 1st substrate 1 1 is ion-implantation field 1 la, and 
separated into upside heavy-gage part 1 lc and lower thin film 1 lb ( drawing 1 (f)). Next, 
temperature was lowered, heavy-gage part 1 lc was removed ( drawing 1 (h)), the 2nd 

substrate 1 4 which has an oxide film 1 2 and thin film 1 1 b on a front face was heat-treated 
at 1 100 degrees C in nitrogen-gas-atmosphere mind for 1 hour, and the SOI substrate of 
an example 1 was manufactured ( drawing 1 (g)). 

[0012] As shown in <example 2> drawing 2 (a), the 1st silicon substrate 1 1 was oxidized 

thermally and the oxide film 12 with a thickness of 400nm was formed in the front face 
( drawing 1 (a)). Subsequently, the electrical potential difference of 60keV(s) was 

impressed to this 1 st substrate 1 1 , the ion implantation of the hydrogen ion was carried 
out with the dose of 7xl016-/cm2, and ion-implantation field 1 la was formed in the 1st 
substrate 1 1 interior in parallel with an oxide film 12 ( drawing 1 (c)). Next, oxygen plasma 

treatment of the front face of an oxide film 1 2 was carried out ( drawing 2 (d)). 

Subsequently, the 2nd silicon substrate 14 which has the same surface area as the 1st 
substrate 1 1 was prepared ( drawing 2 (b)), and the 1st substrate 1 1 was piled up and 

stuck through the oxide film 12 on the 2nd substrate 14 ( drawing 2 (e)). Heat treatment 

was performed for 30 minutes at the temperature of 600 degrees C in nitrogen-gas- 
atmosphere mind, sticking the 1st substrate 1 1 to the 2nd substrate 14. Consequently, it 
was divided in the place whose 1st substrate 1 1 is ion-implantation field 11a, and 
separated into upside heavy-gage part 11c and lower thin film 1 lb ( drawing 2 (f)). Next, 
temperature was lowered, heavy-gage part 11c was removed ( drawing 2 (h)), the 2nd 
substrate 14 which has an oxide film 12 and thin film 1 lb on a front face was heat-treated 
at 1 100 degrees C in nitrogen-gas-atmosphere mind for 1 hour, and the SOI substrate of 
an example 2 was manufactured ( drawing 2 (g)). 

[00 1 3] If it removed having not formed the <example 1 of comparison> nitride 1 3 on the 
oxide film 12, the approach of an example 1 was repeated substantially and the SOI 
substrate of the example 1 of a comparison was manufactured. 
[0014] The tensile strength of the interface of an oxide film 12 and the 2nd silicon 
substrate 14 was investigated using Sebastians V test method about each SOI substrate of 
the <comparative-evaluation> example 1, an example 2, and the example 1 of a 
comparison. The result is shown in Table 1. In addition, Sebastian's V test method is an 
approach of preparing the pin of the shape of a nail which has a flat head, pasting up this 
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flat head on thin film 1 lb using adhesives, and pulling down this pin. When [ this ] you 
reduce, let reinforcement in case the interface and adhesion interface of an oxide film 1 2 
and the 2nd silicon substrate 1 4 exfoliate be tensile strength. 
[00 1 5] 
[Table 1] 











3!§g*3&&(kg/cm 8 ) 


755 


782 


389 



[00 1 6] It turns out [ the twice / about / of the example 1 of a comparison, and ] that the 
tensile strength of examples 1 and 2 is large so that clearly from Table 1 . 
[00 1 7] 

[Effect of the Invention] As stated above, according to this invention, inject a hydrogen ion 
into the 1 st semi-conductor substrate which has an oxide film on a front face, and an ion- 
implantation field is formed in the interior of the 1st semi-conductor substrate. The 1st 
semi-conductor substrate is piled up and stuck to the 2nd semi-conductor substrate 
through the above-mentioned oxide film. In the manufacture approach of a SOI substrate 
that the semi-conductor layer was formed in the front face of the 2nd semi-conductor 
substrate through the above-mentioned oxide film by dissociating from the 2nd semi- 
conductor substrate in the field which heat-treated and carried out [ above-mentioned ] the 
ion implantation of the 1 st semi-conductor substrate Before pouring in a hydrogen ion, a 
nitride can be formed on an oxide film, a nitride can be removed after impregnation of a 
hydrogen ion, or the front face of the above-mentioned oxide film can be defecated oxygen 
plasma treatment or by carrying out polish processing after the above-mentioned ion 
implantation. Consequently, a possibility that pollutants, such as the organic substance 
which is not desirable, may be accumulated on the surface of an oxide film disappears, and 
the field dry area of an oxide film is prevented and can increase the tension bond strength 
of the interface of an oxide film and the 2nd semi-conductor substrate. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije (6/6)2006/03/28 1 0: 1 2:07 



JP.l 1-1 86 187 A (DESCRIPTION OF DRAWINGS] 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing showing the manufacture approach of the 1st SOI substrate of the 

operation gestalt of this invention in order of a process. 
. [Drawing 21 Drawing showing the manufacture approach of the 2nd of the operation 

gestalt of this invention, and the 3rd SOI substrate in order of a process. 

[Description of Notations] 

11 1 st Semi-conductor Substrate 

1 1 a Ion-implantation field 

1 1 b Thin film 

1 1 c Heavy-gage part 11c 

1 2 Oxide Film 

1 3 Nitride 

14 2nd Semi-conductor Substrate 



http://www4.ipd!.ncipi.go.jp/cg!-bin/tran - web.cgi_e]je2006/03/28 1 0: 1 2:38 



